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Description 

This .nvemion relates to rrvcroprec pitated dispersions of filter dyes which are particularly useful in photographic 
elements rv*ore particularly this invent on relates to micrcpr ecipitated dispersions of rriono-. tri-. and penta-methine 

5 oxonol filter dyes having particularly advantageous properties 

The use cf filter dyes in ohotcgraphic elements is well known When incorporated in the radiation sensitive layer 
filter dyes can mprove sharpness by absorbing light scattered from one silver halide gram to another Filter dyes can 
alsc be used in antihaiaticn layers to retard the sensitivity cf one hgnt sensitive layer to another in a mu t i lay er element 
by absorbing unwanted radiation due to reflection or refraction 

10 In these as well as the many other uses for 'titer dyes in photographic elements it is important that the dyes do not 

warder or diffuse into adjacent layers This can cause problems such as speed less or stain in the adjacent layers 
Filter dyes must also be completely decolorized or removed from photographic elements or both usually during 
processing when their function is complete, cr staining results. The latter proolem is compounded when a polymeric 
mordant is used in the filter layer to prevent dye wandering 

15 Filter dye stability, particularly at high temperatures and humidity condit ons isa so important It is often alsc highly 

des rable that the filter dye has a steep absorpt on peak, that is that the dye is "sharp cutting' . 

One method used to incorporate soluble filter dyes irto photographic film e ement layers is to add them as aqueous 
or alcohol solutions Dyes introduced by th*s method often wander into other layers of the element, usually with cele- 
terious effect While the use of polymeric mordants can prevent dye wanderng. such mordants aggravate the stain 

?o problem encountered when the dye remains in the element through processing 

Filter dyes have also been prepared as conventional dispersions n aqueous gelatin using standard colloid milling 
or homocenizaticn methods or as loaded latexes More recently, ball-milling, sand milinq. media-milling, and related 
methods of producing fine particle size slurries and suspensions of filter dyes have become standard tods for producing 
slurries and dispersions that can readily be used in photograohic melt formulations Solid particulate filter dyes intro- 

2S duced as dispersiors, when coated at sufficiently lew pH. can eliminate problems associated with dye wandering. 
However filter dye dispersions prepared by milling tend to have slow wash-cut rates resulting in lengthy processing 
or unacceptable dye staining Further, milled particulate filter dyes provide relatively low absorption coefficients re- 
quiring that an excessive amount of dye be coated. Among other things, milled dyes can also provide too broad an 
absorption envelope for the contemplated use; the wavelength of maximum absorption may not be at optimal position 

30 in the visible region, or the long-wavelength absorption edge of the absorption band may not be optimally placed for 
the intended application. 

In addition tne time and expense involved in preparing serviceable solid particulate filter dye cispersions by milling 
techniques are a deterrent to their use. especially in ; arge vo'urme applications 

It is also known that oxonol filter dyes can be prepared and purified in the fully protonated form by dissolution with 
?5 a base fcllowed by reprecipitation in excess concentrated acid as described in 'J S Patent 4 855.221. Such macro- 
scopic processes yield agglomerated particulates which are highly suitable for the bulk solid storage of the dyes but 
are not suitable for use as photographic fhter dye dispersions. Extensive treatment by mechanical mthng techniques 
using dispersing aids and stabilizers such as roller milling sand milling, ball milling, and the like are required before 
such dyes can be used for photographic filter dye applications Accordingly, agglomerates and slurries prepared by 
to macroscopic precipitation processes are not suitable fo r use as photograpntc filter dyes and fall outside the scope of 
the definition of a colloid dispersion useful for such purposes 

It is therefore desirable to provide solid particulate filter dye microdispersions that do not require mechanical milling 
before use and that do not wande r but that wash out easily during processing leaving Ittle cr no residual stain It is 
alsc cesirable tnat such titer dye dispersions provide high hgnt absorption efficiencies w th sharp-cutting absorbance 
peaks 

The invention prcv des micocispersions of solid particulate filter eyes and photograpnic elements containing such 
dispersions which have enhanced wasn-out rates, leaving little or no stain have sharp-cuttirg long-wavelength ab- 
sorption bands enhanced covering power, and ease of formulation and manufacture The micrc precipitated dispers ons 
of the invention contain methme cxonol filter dyes having the formula 
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wherein n is 0 1 or 2 Z* is a statistical mi <ture of protons (H* ; and other catiors (M*) mc uding alka i cations (sucn 
as I thiurr sodium potassium, cesium, rubidium and mixtures thereof with socium and potassium being preferred) 
and tetraalkylamnor lum catior s (with tetramethy lammcnium being preferred;, such that Z~ - xH v + (1-x';V1 + where x 
is a decimal ranging from about 0 33 to about 0 95. preferably ranging from about 0 55 tc about C 55 When x - 1 . the 

s groups are fully protonated 

R 1 FU R - . and R 4 are the same cr different substituted or unsubstituted aryl or a Iky I groups, p'eferably substituted c r 
unsubstituted aryl having 6 to 14 carbon atoms such as phenyl, nitrophenyl aminopheny alkylsulfcnamidophenyl 
carboxypoenyl cyaropheny . toly . carboakoxyphenyl and the like, and lower alkyl groups having from about 1 to S 
carbon atoms such as methyl, ethyl, propyl, isopropy . butyt. pentyl. hexyl. octyl cyclohexyl. and the like and mixtures 

to thereoo most preferably having 1 to 3 carbon atoms, witn at least one of the R substituents pre'erab^y being p-carbox- 
yphenyi (p-CO-Ph-) and one or more of R 1 . R 2 ^3 anc ^ ^4 contains a carboxy substituent -C0 2 "Z~. wherein Z ¥ is as 
defined above such that 7 + - xH T + (1 -x)M + . wherex is a decima 1 ranging from about 0 33 to about C: 95 pre f erably 
ranging from 0 55 to atout 0 55 (When x - 1 . the carboxy groups are fully protonated; Generally, any combination of 
the groups R as defined above is contemplated provided that the eye has a solubility n water that exceeds about 0 1 

is °o by weight at pH 1 3. 

The met nine oxonol dyes of the microprecipitated dispersions of the invent! dm are more-, tn- and/or penta-methine 
oxonol + ilter dyes naving a unique ohysicai state due to the amorphous molecular pack.ng of the filter dye in disoersion 
particles having an average size of less than about t um The dispersion particles are a collection of dye molecules 
m amorphous physical state wnich collection comprises dyes having variously substituted carboxy groups 

20 Protograpnic elements of the invention comprise a suppo r t hav ng disposed tne r ecn a radiation sensilve emulsion 

layer and a laye r wnich can be the same as or different from the radiation sensitive layer comprising an amount 
effective as a photographs filter dye of a microprecipitated dispersion of an oxonol filter dye as defined by the above 
formula in a vehicle -n which the exono! filter dye dispersion of the invention is substantially insoluble 

The microprecip;ta*ea dye dispersions of the invention tend to be insoluble and nondiffusable in hydrophilic colloid 

25 iayers at a pH of about 6 5 or less. At processing pH values of about 3 or mo r e. the microprecipitated dyes of the 
invention become soluble and diffuse rapidly in the hydrophilic colloid layers resultirg in rapid wash-out with negligible 
or no stain 

Figure 1 . Visible absorption spectrum (curve 1 ) of a coated dispersion of Dye 1 prepared as described in Example 

1 compared against the spectrum (curve 2) of a milled and fully protonated counterpart of the same dye In each case 
30 the dispe r sions were coated onto a substrate in a gelatin single-layer coating containing about 1 51 g/m 2 gelatin The 

coating of the dispersion of the mvent.on contains about 108 mg/m 2 of Dye 1 The comparison coating (curve 2) contains 
about 69 mg/rr 2 ot the fully protonated counterpart of Dye 1 

Figure 2 Visible absorption spectrum (curve 1 ) of a coated dispersion of Dye 2 prepared as described in Example 

2 compared aga-nst the spectrum, (curve 2; of a roller milled and fully protonated counterpart of the same dye The 
35 dispersions were coated onto a support as a gelatin single-layer coating containing about 1.61 g/m 2 of gelatin The 

coating of the dispersion of the invention contains about 44 mg/m 2 of Dye 2. The comparison coating (curve 2) contains 
about 116 mg/m 2 of the fully protonated counterpart of Dye 2. The density scale is normalized. The absorbance for 
Dye 2 (curve 1) is 1 74 at the peak maximum of 552 nm The peak absorbance 'or the fu ly protonated counterpa r t 
(curve 2) is 1 35 at 564 nm 

-to Figure 3. Visiole absorptior spectrum (curve 1 ) of a coated dispersion of Dye 3 prepared as described in Example 

3 compared against the spectrum (curve 2 of a roller milled and fully protonated counterpart o'" the same dye The 
dispersions were ccated onto a support as a gelatin single layer coating containing about 1 61 g rn 2 of gelatin The 
coating of the dispersion of the invent on contains about 255 mg<m 2 of Dye 3 The comparison coating (curve 2) contains 
about 157 mg/m 2 of the fully protcnated counterpart of Dye 3 The long-wavelength absorption peak for Dye 3 (curve 
1) is at 434 nm The peak wavelength for 'he fully protonated counterpart (curve 2) is at 366 nm 

Figure 4 ViS'ble aosorpticr spectrum :corve 1 ) of a coated dispersion of Dye 4 prepared as described in Example 

4 compared against the spectrum {curve 2 > cf a roller mil ed and fully protonated counterpart o* the same dye Tho 
dispersions were ccated onto a support as a gelatin single layer coating containing about 1 61 g m 2 of gelatin The 
coating -y the cispersion cf the invention contains about 52 mg m 2 of Dye 4 The comparison coating .curve 2 ■ contains 

50 about 62 me m 2 cf the fully protonated counterpart of Dye 4 T he dens ty scale is normalized The abscroance for Dye 
4 (Cur\c 1 ) is C 90 at tno peak max ^ urn c- 53 C nm Tno abso r barcc f c the ; ully' protonated counterpart -.curve 2'i is 
0 70 at 547 nm 

c i ju-e 5 Vibib'e r-.b sorption si;o._toa O coated dispeisi^'^ cf Dyo 1 u'eu-n ed as descr be J n Exr-.mp 6 tc 1 2 
"He cl n.-- e s a r e aoe -ed accc r d no to t n e '~o rr es;:onrj:nn Exa mp o n^mcc ~ n o spect r a to r Fxamc 'es o/v-^ 7 and ~ 

o v o ' I a o c r o a r o t ^ e r 
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conventional rrillmg techniques such as ro ler-miilmg sanc-mlling media-milling and soon This latter point is graph- 
ically illustrated in the accompany ng figures and examples wnich compare the absorption speed of the unique micro- 
precipitated dye dispersions of the invention against the fuhy protonatec counterpart dispersions 

The unique micropiecip tated filter dye d<spe'sions of the invention provide enhanced wash-out rates improved 
5 light captjrmg efficiency and selectively enhanced and posit oned absorption bands relative to dispersions obta ned 
when solid panicle dispersion technology is applied to oxcnol filter dyes witnout impairment of any of the other advan- 
tages of solid particle cispers ens known in the art 

The incorporation of microprecipitated dye dispersions & the invention into ohotcgraphic elements substantially 
obv ates the problems encountered when prior methods are used to incorporate dyes such as for example, dye wan- 
io dering. photographic speed loss degradation of color reproduct on retained dye stain, poor light abso r bmg efficiency 
and the like. 

A concentrated slurry of the rnethme oxonol fifte r dye including supersaturated slurries in water or a mixture of 
water and a wate r miscible organic solvent such as methanol, ethanol. iscpropanol. tetrahydrofu r an. and the like and 
mixtures thereof is first prepared Water is preferred although water mixtures containing less tnan about 50 voijme c o 
15 of solvent (relative to water) more preferably less than about 10 volume °o. most preferably less than about 1 volume 
°j. are also advantageous 

The upper limit of dye concentration in solution will vary with the particular "cation-hydroxide" used to prepare the 
dye stock solution Generally, the concentration of dye in the slurry ranges from about 0 1 to 50 weight % : preferably 
0 1 to 20 weight % 

20 Stock aqueous solutions of fully deprotcnated methine oxonol dyes a r e then prepared by adding a suitaole hy- 

droide to the filter dye slurry preferably under pH-stat conditions, to dissolve the oxonol filter dye Any suitable alkali 
hydroxide can be used including '.he hydroxide of sodium. Iitmum. potassium cesium rub'dium with sodium and/or 
potassium being preferred Any suitable tetraalkyiammonium hydroxide can be used, with tetramethylammoni urn hy- 
droxide being preferred 

25 A solution of the hydroxide in water or a mixture of water and a water miscible solvent such as methanol etnancl, 

isopropanol. tetrahydrofuran or the like can be used Water is preferred although water/solvent mixtures containing 
less than about 50 volume °o of solvent, preferably less than about 1 0 volume °o, are also advantageous 

Under pH-controlled or pH-stat condit ons. the bulk slurry or dispersion pH is not permitted to drop below 2 Gen- 
erally, the pH of tne reaction solution or dispersion is continuously measured and preferably maintained constant by 

30 automated adcition of a pH controlling solution (acid or base depending on whether the pH tends to rise or fall in the 
absence of the controlling solution) Any suitable acid or base solution can be used for this purpose. 

For the purpose of dye dissolution, alkali (base) so'ution is preferably added by a controller to maintain the high 
pH necessary for dye dissolution As the dye dissolves, hydroxide ions are consumed by the protons that come off of 
the ac : d sites on the dye. As the aqueous hydroxide ions are consumed thereby, the pH tends to fall. Add'tion of 

35 aqueous hydroxide, preferably at an automatically controlled not necessarily constant, rate can be made to keep the 
pH essentially constant 

Any suitable concentration of the hydroxide in solution can be used, preferably concentrations ranging from about 
0.1 to 6 molar, particularly when the preferred aqueous sodium hydroxide is employed Sufficient hydroxide is added 
to the filter dye s'urry to dissolve the filer dye under pH conditions controlled within a range of from about 6 to 12. 
-*o preferably 6 5 to 1 0, to prepare dye stock solutions, preferab y containing 0 1 - 20 weight °o { w< w) dye Such solutions 
are easily prepared by ths process 

Stabilizers, dispersants surfactants, or other po : ymenc col-oids or polymeric stabilizers known m the art can be 
added to such stock solutions as desired 

Ary suitable mactor of sufficient vclume to accommodate the dH controlled processes to prepare the dispersion 
^5 of the mention can be useo The reactor srou'd permit the temperature of the reaction mixture to be controlled in a 
range of from about 15 tc 5C~C. preferably 20 to 40°C 

Preferably the reactor also has a high speed stiver such as a disk affixed to the end of a rotating shaft to provide 
agitation throughout the nicroprecipitation procedure Optionally the reactor can also be equipped with pH-sensing 
electrodes so that the rate of acid addition can be controlled to maintain a given pH set-point or range during micro- 
50 precipitation The pH set-point -arge generally tiroes f r om about 3 to 6 5 preferably from about 4 5 to 5 5 A readily 
obta'nabio pH ccntro'lc that covidcs the des'rec; ccnt^c-i featjres is a Radorretcr-CoponnoCjcn model 1 F~90 ' tnatc 
Any otnei suitable titrate which ccviues l^o des r ed oH and hew control features can also co emp.cyed 

p r efc-raLiy a su'tab.e 'e-rc'o' is c ; inrceJ v. *h a bO'c,! r • c-j'^a ' : :rvj a o: bp e' sing a d su. n as a a bpei bant a r -d c - 
stabil ! 7er or mixture tnereo f Ary suitnco d'£::-7 r sant ano s'ao i! zer cv :;•? ^seo mt'ud'fcj r * . ,r ~ o ' : stac ' :o-s ~ro- 
*r--ro:j a c-orsmg a-os are i ! .u5t'.-ited 'arce • 
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Table I 



D A ' 1 CH 3 (CH 2 ), — SO ~ Na + 



Sodium Dodecyl Sulfate 



DA " 2 CH^CH,),,-^ A 




0 3 Na + 



Sodium Dodecyl 
Benzene Sulfonate 



CH 3 CH 2 O 

D A " 3 CH 3 ^H 2 -^H 2 ~CH 2 -iH-<:H 2 -^>-<!— CH-SO3- Na* AerOSCl ° T VY™™® 



CH3* ■ CH2 CH 2 "~~OH2~™CH*"-CHp 
CH-j — — CH 2 



20 



25 



DA- 4 n-C 18 H 37 ^ 

N 

6h^— ■ 



H— CH 2 — COO Na + 
OC 



2 — CH-COCTNa* 



Aerosol 22 (Cyanamid) 



JO 



DA-5 t'^Hi 




CK^H^Oh^ 
tHp— OH 



D A-6 



n-C 12 H25 O— (CH2— OH2— 0) 12 — S0 3 ~Na* 



DA-7 0 6 H, 




DA-8 



9H 3 
ChU CH 



CH3 <j)H 




9H 3 

,CH — OH^ 



0 3 ~Na+ 



Olin 10G (Dixie) 

Polystep B-23 (Stepan) 

Triton TX-102 
(Rohm & Haas) 



Alkanol-XC (Du Pont) 
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j 

R — o — 6 



— CH— S0 3 ~Na* 
CH-) 



where R - CH(CH 3 )C 4 H 9 Aerosol MA (Cyanamd) D A - 9 
R- CHy—CH* ^ ) DA-10 




R- CH 2 CH — CH 3 

R- CH5— CH(CH 2 CH 3 )C 3 H 7 

R- (CH 2 ) n CH 3 (n - 2, 3 & 5) 



DA-11 
DA-12 
DA-13 



DA-14 



R — C — O— CH — SO3- Na+ 
O 

— O— CH 

O 

R-i. 



R- (CH,), 




2 to 5) 



DA-15 



n-C, i2 H 25 0 (CH 2 — CH 2 — 0)23— OH 



Tncol LAL-23 
(Emery) 



DA-16 



C 12 H 2 g 



\CH 2 CHj 0)15 CH 2 
C 



S0 3 "Na + 



Avanel S-150 
(PPG) 



D A - 1 7 



CH— £ 



<CH 2 — CH 2 — 0)^ C — CH — S0 3 ~Na* 

CH2— COCT Na* 
n - 3-5 



Aerosol A102 
(Cyanamid) 



DA-18 



t-C 9 H, 





O (CHj ■ CM "O 



— CH — SO 3 "~ Na* 

(^Mj "■ C OC Na* 
n - 5*10 



Aerosol A103 
(Cyanamid) 
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DA-24 



DA- 25 



H 2 N H-i . 

H 2 — NH — l ( 



-^CHOH) p — CH 2 OH 

CHOH)— CH 2 OH 



where, R - n-CH 3 (CH 2 )| — (where * . 3 to 10) 




DA-19 
DA-20 




H->NH C 



p - 3 to 1 0 

(CHOH) p CH 2 OH 

where. R - n-CH^— <CH 2 h — (where x - 3 to 10) 

R / \ CH 2 — OH 

p - 3 to 15 

;h 2 oh ch 2 oh 



DA-21 
DA-22 




DA-23 



where, n • 3 to 15 




CH 



JH <j^H 3 <j>H 

H — CH? — N — CH P — (CH 



2 — (CH) 2 — CH 2 OH 



CH 



OH CH 3 (j)H 

? CH— CH 2 — CH;, — (CH) 4 — 



CH 2 OH 



where, R . n-CH 3 ',CH 2 )- — (where x - 1 to 5) 



J H J 

, ;CH,;. O Ch 2 — CH—CH 2 — NH— O — ( 



CH 

where, n » 3 to ' S 



CHOH),CH 2 OH 
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10 



DA-26 



(CH 2 ) 



Ah* 



whgre, n - 2 to 12 
p - 3 to 10 



OH O 
OCH^ Ah— CH^ — NH H- 



^CHOH)p CH 2 OH 



>H 2 CH— CHj— NH ft (CHOH) p CH 2 OH 

Ah 



25 



DA-27 



DA-28 



O 

ChW-NH— H- 

1 

O CH 2 



HCHOH) p CH 2 OH 



— NH — C (CHOHL CH 2 OH 



where, n - 2 to 18 
p - 3 to 10 



'1' 
J 

JH— C 



— NH — C (CHOH) p CH 2 OH 



„-4 



CH d (CH 2 ) n C— fs) 6H 2 



A CH, 



:hh — NH — C (CHOH) a CH 2 OH 

|| 

o 



DA-29 



DA- 30 



where, n - 2 to 1 8 
p - 3 to 1 0 



Plurontc TM 
Polyols {BASF) 



Piuronic TM-R 
Pc'yois (BASF 



HO (CH 2 CH 2 O); — (CH — CH^ — O) 0 1 

CH 3 

H (OCH^ CH 2 ) C 

HO t<pH — CH 2 O^ (CH — CHp — 0) b 

iH 3 Ah 

H — io-<;h 2 — CH 2 ) e 



Mo1ecula r 
Weight Range 
1,100 to 14.000 



1 ,100 to 14.00C 
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DA-31 



Plurodot TM 
Polyols (BASF) 



Liquid Polyothers Based on 
Alkoxylated Triols 



3,200 to 7,500 



20 



DA- 32 TetronicTM HO— (CH 2 CH 2 O)- — (CH— CHg-O) 

Polyols (BASF) f ^ 

HO (CH 2 CH 2 OJj^CH— CH 2 — O) 



HO (CH 2 CH 2 - 



H— CHj— O) 



3,200 to 27,000 



HO (CH 2 CH 2 0)- y — (CH— CHj-O), 



25 



DA-33 



(TX200) 
t-C 4 H fl CH 2 C(CH 3 ) 2 - 




H 2 GH 2 OCH 2 CH 2 



;CH 2 

io 3 "Na* 



30 



DA-34 



(OMT) || 
CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 C N 



2 CH 2 S0 3 ~Na* 



-to Other preferred surfactants and stabilizers can be derived frcm the fi ! ter dyes themselves by estenfication of a 

polymeric colloid such as a low or intermediate molecular weight oolyethylene oxide or pclyvmylalcohol wth one or 
more of the carbcxy groups on the filter dye Othe r preferred surfactants and stabilizers can be derived from the 'ilter 
dye by amidation of a poymerc col oid such as a lew or intermediate molecular weight polyacrylam de w th one or 
more of the carboxy groups on the filter dye Other preferred polymeric stabilizers include gelatin, denvatized gelatins. 

J 5 polyvirylalcohol polyvinylpyrrolidone pclyethy eneoxide. ooiyacrylates and po yacry lamices Various block copoly- 
mers can also be employed ncluding polyethyleneoxide-polyacrylamide copolymers, for example Any suitable 
amounts of dispe r smg aids can be employed preferably totalling from about 0 01 to aoout 250°o (w/w' of the amount 
of dye micrcprecioitated. mere prefe r ably from about 5 to about 1 CO"^ 

The microprccipitated dye dispersion particles cf the invention can be p'oouced by acidfymg the deprotonated 

^~ dye feed stock solution Any suitable batch o- continuous method can be used to acidify the dye A suitable eaten 
method comprises introducing a steady stream o f dye stocK sol ut' on into a reactc containing aqueous dispersion aids 
and injecting a stream of any suitab'e a:;;: s^cn as aauecus \ \C t^30 4 ano the hko .nto tne 'eacto' simultaneously 
to 'each and nanta>n tne apprjpnnte pH ,bij -i Jo_juI*j- : c! pi occ i!al on technique Alternatively a given qunntity cf 
dye stock sc'uticr ca^ be ciaced m t H e 'Oactcr nnc an. ac :J st r eam ca° ce if >t f ccJ',coa ^ a s nc ! -?-;e! cmc c ta! ! cm mode 

— n --a*:-' tc roacn -I'^n 1 ma nta ^ the ape m cm v. e r>- :\ e r the cos-'v--:: r o--ct c r -t r ^c- nerval A'- aep r cp r -ate cH ao^e-a'' . 
'. ( r cm> = f ': iti , ai:c\it o tc a ecu 1 6 5 p'O'-.-'-jni , 5 ; 7 5 5 ~ - 0 oes re-ict c -t ,T " e jrtorv^- s the !e-nc;tn z * * '^e : '. 0 ' 
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Any suitable congruous precipitation technique can also oe employed jsmg any suitable continuous precipitation 
reactor with stoicmometricpH control '. mp licit m tnc bounds on Z> In all cases, the stoichiometric amojnt of acidic 
protons added to reprctonate tne dye molecjles in the resulting dispersion in accordance with the invention is such 
that 33 to 95°o preferably 55 to 65°o. o' the total lonizabie tcarboxy a- hydroxy') sites on the dye molecules are tepro- 
s tonated 

The mean diameter of the particles of filter dye n the micrcprec pitated disoe r sions of the invention range from 
about 3 to aocut 1000 nm. preferably from about 5 to about 100 nm 

The microprecipitated filter dye dispersions of the invention can be prepared in any suitable vehicle in which the 
filter dye dispersion has a solubility of less than, about 0 05 weight °o (w/w) such as, for example, those disclosed in 
io US Patent 4.425 426. and Research Disclosure Section IX and the oublications cited therein including an aqueous 
liquid having a pH lew enough for the filter dye molecules to be insoluble an organic solvent in which the fi'ter dye is 
substantially insoluble a .monomer, or a polymeric binaer or hydrophihc colloid A gelat ! n solution is a preferred hy- 
drophilic colloid 

Photographic elements of the nvention comprise a support hav ng disposed the r ecn a radiation sensit ve emulsion 
layer and a layer which can be the same as or different from the radiation sensitive layer, comprising an amount 
elective as a photographic 'liter dye o* a microprecipitated uxonol filter dye dispersion of the invention applied in a 
veh cle in which the oxonol filter dye dispersions of the nvention a r e substantially insoluble. 

In the photographic elements of the invention, the oxoncl filter dye d spersions descr bed herein can be .ocated in 
any layer of the element in which it is appropriate to attenuate the transmission of light of a given wavelength, sucn as 
20 filter dye interlayers and antiha'ation layers, for example. 

Any amount of the oxonol filter dye dispersions cf the mvention effective for their function as a photographic filter 
dye can be incorporated into a photographic eminent. Jseful amounts of dispersed dye which can be incorporated 
range f rom about 0.01 to about 10.7 g/'m 2 in a given layer. Preferably, the filter dye dispersion particle size should be 
less than about 1000 nm, more preferably less than about 100 nm Small particles having sizes of 10 nm or less are 
25 most preferred 

Any suitable support can be used in the photographic elements of the invent. on Some such suitable supports 
include cellulose esters such as. for example, cellulose triacetate cellulose diacetate, and the like: polyesters of dibasic 
aromatic carboxylic acids with divalent alcohols such as, for example. po!y(ethy>ene terephthalate): paper, and polymer- 
coated paper. 

30 The radiation-sensitive layer of the pno'ographic elements of the invention can contain any suitable radiation- 

sensitive material such as, for example, silver halide or other light sensitive silver salts. Silver halide is preferred. Silver 
halide emulsions can contain silver bromide, silver chloride, silver iodide, silver chloroiodide silver chlorobromide. 
silver bromciodide and the like and mixtures thereof The radiation-sensitive emulsion layer can include coarse, me- 
d um, or fine si.ver halide grains bounded by 1 00. 111. or 110 crystal planes Also useful are tabular grain silver halide 

35 emulsions 

The radiat on-sensitive mater als of the photographic elements of the invention can be sensitized to a particular 
wavelength range such as the red. blue, or green portions of the visible spectrum, or to other wavelength ranges as 
des red such as. for example, ultraviolet, infrared. X-ray. and the like. Sensitization of silve r halide can be accomplished 
with chemical sensitizers such as gold compounds, iridium compounds or other group VIII metal compounds, or witn 
-JO scectral sensit-zmg dyes such as cyanme dyes, merocyamne dyes, or other known spectral sensitizers 

Multicolor photographic elements of the invention generally comprise a blue-sensitive silver hahde layer having a 
cyan color-forming coupler associated therewith Any sutable color photographic elements anc color-forming couplers 
can be used 

Photographic elements of the nvention may comprise any suitaole type and number of layers such as. for example 
J5 cve r coat layers, interlaye r s. barner layers, antistatic layers antihalaticr layers, and the like The elements can also 
conta-n any suitable additives such as for example, optical bnghteners. anttfoggants image stabilizes, light-absorbing 
materials such as filter layers o' mtergrain absorbers, light-scattering mater als, gelatin hardeners oxidized developer 
scavengers p asticizers. lubricants, matting agents development- nhibitor releasing couplers bleach accelerator-re- 
leasing couplers and tne like and mixtures thereo' 
5 - When exposed, the photographic elements of the nvention can be orocessed to produce an image During process- 

ing tne microprecipitated oxonol filter dye dispersions of tne invent on w II ae^craiiy bo solubi i/cd and undergo a 
seqjence of dissolution and b'each-ng reactions \r wh c~: an 1 , 'iter ovo 'oma'mrq in me photrarapnic e'emen: 's de- 
ceit' i z e J 

T^e phctcgirjch'c elements of the ^venticr car he crccosso:: cy , s rtat'e met^r j c r e f e r -iO ; r-z ud r g a nign 
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Ary surable bleachirg and fixing materials can be used for tha: purpose Bleach baths generally compnso an 
aqueous solution of an oxidizing agent such as water soluole salts and comp exes of iron ( II) including. 'or example 
potassium ferncyanide ferric chloride, ammonium or potassium salts of ''erne ethylenediamine-tetraacetic acid water 
soluble persulfates such as. fo r example, potassium sodurn. arid ammonium persulfate water so uble dtehromates 
such as f or example potass urn sodium anc lithium bichromate and mixtures thereof Fixing baths generally comprise 
an aqueous solution of compounds that form soluble salts with silver ions such as sodtum thiosulfate, ammonum 
thiosulfate, potassium thiocyanate sodium thtocyanate and thioureas, and mixtures thereof 

Any of the supports, radiation-sensr.ive layers, sensitizers mult color elements, and other additives and processing 
proceaures and materials described in U S Patents 4 362 6C6 4 425.426. 4.092.163 4 .855.221 and the like for ex- 
ample, can also be emolcyed 

The invent or is further illustrated but is not intended to be limited by the following examples in which all parts and 
percentages are by weight unless otherwise specified 

Example 1 



Preparation of Dye 1 




Fully Protonated Dye 1 



About 100 ml ethanol, about 10 ml triethylamtne. about 5 7 g (20 mmo) glutacondialdehyde dianil hydrochloride, 
and about S 7 g (40 mmo!) of 1 -(p-carboxyphenyl) pheryl)-3-methyl-2-pyrazolm-5-one were combined and heated at 
reflux for about 10 minutes before being chilled in ice No precipitate formed after 30 minutes The blue solution was 
diluted with an additional 200 mi of etnanol and the cold solution stirred rapidly as excess concentrated HCI was added 
ovc about 30 seconds. A precipitate formed immediately. The resulting slurry was stirred forabout 30 minutes, filtered, 
washed with ethanol, ligrom. and sucked dry to give about 9 6 g of black powder (>- max = 625 nm in methanol). This 
crude dye was dissolved m about 100 ml ethanol and 5 ml tnethylamme {3 7 g; 35 mmel) with refluxmg. About 8.5 g 
Nal (54 mmol) dissolved in about 40 ml methanol was added and allowed to cool until just warm with stirring. The 
resulting solution was then fi tored to collect solids and washed with 1 00 ml ethanol. 50 ml methanol, and dried to yield 
about 6.3 g dye. The resulting intermediate product (7 3 g) was pulver zea to a fine powder, refluxed with about 1 50 
ml of methanol for about 30 minutes, and then filte r eo while hot and sucked dry overnight to yield about 6.9 g of 
intermediate p r oduct. 'his aye intermediate was dissoved in abcul 300 ml of methanol and 10 ml tne;hylamine at 
reflux 7"o this solution was then added about 1 00 ml water and about 1 0 ml concentrated HCI [a ten-fold molar excess). 
Ihe resulting slurry was stirred for aoout 10 minutes filtered while hot. washed with ethanol methanol, diethylether. 
and dr ed to yield 5 32 g of fully protonated Dye 1 

Microcrecip.tated Dispersion of Dye 1 

An ultra-fine partic e sized dispersion of Dye 1 was prepared using a REC-S0TTT-80 automat c titration system 
(Radiometer Copenhagen) in a coublo-jet precipitation mcae The pH of the p r oduct dispersion was rrainta ned at 
about 5 2 automatically with 2 N H 2 SC 4 solution over tne course of me precipitation A stock solution of Dye 1 at a 
concentration, of about C 073 A/7 was oroparcd by dissolving an aqueous slurry of the *uM^ prctonated dye at c-H 9 with 
or op wise add t on c' 2 N aqueous NaO i 

T| i«j reactor was manta.ntid ^ rib out 6C"C rtnu \\c:^ -n/n y cn-nged wth about 50 rr' of an aqueous solution 
cr r va "•ng about 27 q • 12 5' ; a geintm atc.t 1 5 a < 1 0''.- ■ : f o'sr -?fs n :; a rj DA-8 ^ nfczu: 1 1 c i /.at or ""he -eactcr 
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parameter Z corresponds to a 'ep rotonation fraction, x. of 0 644 d-x = 0 356) After erecipitation was complete the 
resulting dispersion was placed in cold storage until used for coating 

Comparison D spersion 

A comparison dispersion was prepared by roller milling fully orotonated Dye 1 as described in detail in U S Patent 
4 092 168 and WO 5 = 04794 

Coating and Evaluation of Dispersions 

70 

Dispersons of Dye 1 described above were coated in a single layer 'ormat containing about 1 61 g/m 2 ge'atin 
(hardened with 1 1 '-;methylenebis(sulfonyl}]bis-ethere at about 1 5°o (w/w) o* total gelatin) at dye coating coverages 
of aoout 69 mc m 2 (Comparison) and 108 mg/m 2 (Microprecioitated Dispersion of the Invention) Coating melts were 
adjusted to oH 5 2 before coat nc The absorption envelopes obtained for these dispersions are shown in Figure 1 

15 These dispersions have dramatically different light absorption envelopes and dramatically different Ight absorption 
efficiencies at wavelengths greate r than 550 nm These differences are most noticeable at the peak wavelength of 690 
nm for the dispersions of ih.s example 

Covering Power (CP) is defined as the optical arjsorban:e at a given wavelength divided by the coated level of 
filter dye in mg/m 2 By this definition, the coated dispersion of the invention has a CP of 0.020 at the wavelength 

20 maximum {609 nm): the comparison dispersion has a CP of 0.005 at the absorption maximum of approx mately 500 nm. 

Example 2 



Preparation of Dye 2 




Fully Protonated Dye 2 

35 

About 5 g of tnme'hcxyprcpane, about 22 g of 1 -{p-carboxyphenyD-3-methylpyrazolone. about 100 ml ethanol 
and about 14.5 g or 20 ml triethylamme were combined and refluxed for aoout 30 minutes Tne mixture was chilled, 
combined with about 200 ml methanol, ana then combined with about 40 ml concentrated HCI A red precipitate formed 
immediately The mixture was stirred at r oom temperature fcr about 1 5 minutes and filtered The precipitate was washed 

■*o with about 300 ml e:hanol. 1000 ml methanol. 1000 mi diethylether and then air dried to yield a dry weight of about 
12 4 g The precipitate was then purified through a number of washing and dissolutiorvrecrystallization steps The 
precipitate was first slumea in abcut 500 ml refluxing glacial acetic ac d. cooled to room temperature, filtered washed 
with about 250 ml acetic acid 250 ml water 250 ml methanol, and then dried It was then dissolved in about 100 ml 
hot diethylsulfoxide and cooled to about 40° C Abcut 300 ml methanol was then added upon which a red precipitate 

-5 formed The precpitate was filtered washed with methanol acetone, and i groin . and dried The prec plate was dis- 
solved in about 200 ml methanol and 6 ml (4 35 g) of trietnylamme and heated to reflux About 5 ml of concentrated 
HCI were aaded ana a fine red precipitate formed The solution was fi!te r ea while hot and the precipitate was washed 
with methanol and acetone and dr ed Tne precipitate was tnen dissolved in a refluxing mixture of about 200 ml ethanol 
and 6 ml (4 38 g) trietnylamme About 3 q of sodium lod'de d'ssclved in abcut 50 ml etharol were added A red prec ;p tate 

50 formed upon cool ng Tne mixture was ch:l ed <n ice for one hour and ti terea Tne precipitate was washed with ethancl 
ligroin and dried to yield the sod'um s--lt cf !-e desired dye This salt was d ; ssoved in about 200 ml water ,vtn rapid 
stirring Abcut 6 m' cf concentrated *- C f .a i^rco-fcld rrcV.-i; ox cess ■■ were addea and a fluffy red p-ecici'.ato formed 
T he m.xtu'fj was ''itered a no the col ip f a!e was whs hoc w th watei r r ethane! acetone and i:gioir d Ji t-d to y i e ' J 
f L : !y p-ctc^ated Dye 2 

Vs-cr-eo p :ri:ea D spo'sc - c :\.c 2 
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300 m! beaker with about 110 ml distilled water The mtial pP of the resulting slurry was about 5 1 

At out 15 ml aqjoous NaCH :2 N. 0 031 cq) wee added automata!!/ to the slurry of fully protected Dye 2 to 
bring the ph tc 9 The resulting feed stack sdut'on was tnen acidified with 2 N H 2 S0 4 in the presence o ; a stabi izer 
as follows 

5 The reactor of Example 1 . charges wrh atcut 5 5 g cf a 5 weight c o solution of polyvinyl alcohol (PVA mol wt 

about 11 000 to about 31.000) n water with additional water sufficient tc provide a total imtal weight cf about 40 g of 
solution m the -eactor. ,vas maintained at a temoerature of about 24 2 C "The initial pH was about 5 3 The reactor was 
stirred continuously with a disk stirrer at 1000-3000 rom 

About 40 nl of tne feed stock solut on of Dye 2 were injected into the reactor at a volume flow rate of about 1 ml/ 

io mm S jif uric acid (2 N. 2 8 ml. 5 62 meq) was added automatically over the course of the reaction to maintain the pH 
constant at 5 2 (±0 2) The PVA Dye 2 concentration was 1 67°o (w/wi The parameter Z for the resulting average dye 
structure in the dspersion corresponds tc a fraction of reprotonation x cf 0 637 ([1-x] = C 363) When precipitation 
was complete, the resulting dissension was placed in cold storage until used for coating 

is Comparison D'spersion 

A compar.sor, dispersion was prepared by roller milling fully protonated Dye 2 asdescr bed in U.S. Patent 4.655,221 
and WO 56/04794. 

20 Coating and Evaluation of Dispersions 

Dispers'ons of Dye 2 described above were coated in a single layer 'ormat containing about 1 61 g/m 2 ge atin 
(hardened with 1 . 1 *-;methylenebis(sulfonyl}]bis-ethere at about 1 5% (w/w) of total gelatin) at dye coating coverages 
of anout 116 mg/m 2 (Comparison) and 44 mg'm 2 (Micrcprecipitated Dispersion of the invention) 

25 Coating melts were adjusted to pH 5 2 before coating Tne abso r ption envelopes obta'ned for these dispersions 

are shown in Figure 2. These dispersions have dramatically different light absorption envelopes and dramatically dif- 
ferent light absorption efficiencies at wavelengths greater than 550 nm These differences are most noticeable at the 
peak wavelength of 582 nm for the dispersions of this example 

Covering Power (CP), defined as in Example 1 . for the coated dispersion of the invention is 0.031 at the wavelength 

30 maximum (582 nm): the comparison dispersion has a CP of 0 016 at the absorption maximum of approximately 564 
nm. The difference corresponcs to an almost 100° o greater light capturing efficiency at the peak maximum for the 
dispersion of the nvention compared to that of the comparison dispersion The dispersion of tne invention also has a 
significantly narrower bandwidth {full width at half maximum intensity [FWHM] cf 36 nm)than the comparison dispersion 
(FWHM about 104 nm) The dispersion of the invention also provides a much sharper cutting absorption band on the 

35 [ong wavelength side 

Example 3 



Preparation of Dye 3 



45 




Fully Protonated Dye 3 

50 



About 53 mi o* acet-c an-^ydnde 5 a > 40 -nmou o* et^y ethe'ormato a ! 'd 6 5 a 30 -^mo! . c* " - r-cart:oxyphcnyl - 
3- f ne'. r y'-2-py : i/ ' -5-ce .*, ei e : ^ r z • ed -v i uf'uxc-d tj' r-.Leut " 5 mm^es Tf-t T i c-n ctic r r mxlu r e \\ rjs the* 1 ! irnrro- 
ci rite I \ en. i eo .r :cc <\oo'. c~ -co *z r a Col/ 3? minutes ' :t e r e:j was h oo tn '"c'lv'i": a-*d ::' co :c c ; o -.'cz.:\ 6 3 
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Microprccip.taled Dispersion of Dye 3 

About 102 g 0 446 mol' cf the socium salt of metas ufoben/cic acid (MSB A) and acojt 510 g (1 275 mcl) poly- 
ethyleneoxide 'PEG) having a molecular weight of about 400 were placed n a round bottomed flask purged continu- 
s ous'y with nitrogen and heated to about 220 3 C for about 1 9 hours using a salt bath to estenf/ the VISBA with the PEG 
The resulting cispersmg aid A-1. had an acid number of 0 005 meq-g ;2 4 meq'mci) nd ! catmg tnat the esterification 
of the carboxy group went tc about 9,9 3°o completion 

About 41 g (0 092 mo ) cf fully protona;ec Dye 3. about 66 g A-1, and about 65 g of PEO having a molecu'ar weight 
of aoout 60C0 (PEG-6000 0 011 moh were mixed in a round bottomed flask heated to about 220°C for about 24 hours 
io under nitrogen with stirring, and cooled Tne resulting mixture is designated A-2 

A-2 A-1 and PEO-6000 were mixed at mol ratios of Dye 3 MSB A. PEG-6000 corresponding to 0 092 : 0 1 42 
0 011 About 2 56 g of the resulting solid mixture were slurried in about 100 ml d'Strled water ipH about 3 9) and then 
dissolved with about 2.7 ml of 2 N NaOH at pH 1 0 The solution was then acidified oy the addition of aoout 1 44 ml of 
2 /VH 2 3Q 4 to pH 5 3 The pa-amotcr Z corresponds to a fraction of roprotonation x. of 0.53 t[1 -x] - 0.47) The rcsu ttng 
is dispersion was stored at room temperature until used 

Comparison Dispersion 

A comparison dispersion was prepared by rclle r milling fully proton ated Dye 3 as descr bed in U S Patent 4 092.1 63 
20 and WO 88/04794. 

Coating and Evaluation of of Dispersions 

Dispersions of Dye 3 described above were coated in a single layer format containing about 1 61 g/m 2 geiatin 
25 (hardened with 1 . V-;methylenebis{solfonyl}]bis-ethere at about 1 5% (w/w) o* total gelatin) at dye coating coverages 
of about 157 mg-'m 2 (Comparison) and 256 mg/m 2 (Vlicroprecipitated Dispersion of Dye 3). Coat ng melts were adjusted 
to pH 5 2 before coating The absorpton envelopes obtained for these dispersions are shown ir. Figure 3 These 
dispersions have dramatically different light absorption envelopes and dramatically different light absorption efficiencies 
at wavelengths greater than 4C0 nm These differences are most noticeable at :he long wavelength peak of 434 nm 
30 for the dispersions cf this example 

Covering Power (CP), aefmed as in Example 1 for the coated dispersion of the invertion is 0 0036 at the 'ong 
wavelength maximum (434 nm); the comparison dispersion has a CP of 0.0044 at the absorption maximum of approx- 
imately 366 nm. The dispersion o f the invention provides a much sharper cutting absorption band on the long wave- 
length sice This long wavelength peak and greater long wavelength light absorbing efficency make the dispersion of 
35 this invention more useful as a near-ultraviolet filter dye dispersion 

Example 4 

4Q Preparation of Dye 4 



45 




Fully Protonated Dye 4 

50 

The intcrrr eciato p carbox/pr cny ' 3 ctnyl 2- py r a/oli^ - 5 one .vas first prepared bv combining about 50 mi of 
glac:al acetic acic mCOj' 1 j 5 :j 60 mmch c' oth' ; l prop'Cry 'acetate arc about 11 giTOmmc; cf ^-^ydrri/irccenzoo 
acic and heating to -e f ^x w >:t < sti ' ' r j Complete O'b^c '^t on ccc unet: n abo^t '5 m-nutes 5 ..c sequent iy a tar ore- 
ctpitate formed spentar too ..s \ mix'ure was ^c-r-.tcci at 'eflax'c about 2 5 hou r s and t"e n s* rr -xl ovem-aht at room 
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Ate ut 2 5 g ( 1 C mmo ) cf anilmo acrolein anil hydrochloride were acded 13 a solution o' about 4 6 g (20 runnel) of 
the intermediate in about 2C ml of dimothylformamice 5 ml metnanol. and 5 g (6 5 ml EC rrmel) tnethyiamme with 
stirring at room temperature Stirring was continued monitored by LV-VIS spectrophotometry. All cf the amimo acrolein 
anil hydrochloride was consumed after about 2 hours [A m3L> = 525 rim) Afte- about 2 5 hou-s at room temperature the 
5 reaction mixture was poured into about i 00 mil cf 10° C aqueous HCI (an approximately ten-fold equivalent excess) witn 
rapid stirring The reddish-orange precipitate wh ch formed was washed with about 100 ml water ar.d yielded a colorless 
filtrate The precipitate was washed with about 200 ml methanol and suctioned dry on a Buchner funnel overnight to 
yield aoout 4 9 g of brtck-red crystals This crude product was slurnea in about 200 ml of re'luxmg methanol for about 
1 hour filtered and dried to yield about 4 5 g (9 mmol 90 c a yield) orcduct 

10 

Micro 'precipitated Dispersion of Dye 4 

About 5 g of fully protorated Dye 4 were pulverized with a mortar and pestle and then added to a tared 250 ml 
bcakc with about 1 00 ml water Tne initial pH of the slurry was about 3 at 24 3 C NaOH (2 /V. was added automatically 
is to this slurry to bnng the pH to a constant 8.8. Tms Dye 4 feed stock solution was then acidified with 2 jV H 2 S0 4 in the 
presence of a stabilizer as follows 

The reactor cf Examp'e 1 maintained at about 24°C was charged wth a mixture of about 27 6 g of a 5°o solution 
of polyvinyl alcohol (PVA about ■ 1 .000 to about 31 .000 mol wt) in about 1 2 4 g water. The reactor solution was stirred 
continuously with a rotating disk stirrer at about 1500-3000 rpm and the initial pH adjusted to 5 23. Thereafter, the pH 
20 W as maintained at 5 2 (±0.1 ) using the pH-stat mode of the automatic titration del very system descrtoed in E<amp ! e * 
A total of about 30 ml of Dye 4 feed stock solution (2.76 mmel corresponding to B.2B meq of deprotonated acid 
sites) were added to the reactor at a volume flow rate of about 1 ml/mm About 3 ml (6 28 meq) of sulfuric acid solution 
were added automatically ever the course of the reaction to maintain the pH constant at 5.2 (±0.1) The resulting 
dispersion had a PVA/'Dye 4 weight ratio cf about 11 The f mal Dye 4 concentrat on was about 1 59% The parameter 
25 z corresponds to a fraction of reprctcnation. x. of 0.758 ([1-x] = C.242) When precipitation was complete, the resulting 
dispersion was placed in cold storage until used for coating 

Comparison Dispersion 

30 A comparison dispers-on was prepared by milling fully protonated Dye 4 according to methods described in U S 

Patent 4.855 221 

Coating and Evaluation of Dispersions 

35 Dispers:ons of Dye 4 described above were coated in a single layer f ormat contain ng about 1 61 g/m 2 gelatin 

(hardened with 1 . V-;methylenebis{sulfonyl}]bis-ethene at about 1 5% (w/w) o : total gelatin) at dye coating coverages 
of about 62 mg/m 2 (Comparison) and 52 mg/m 2 (Microprecipitated Dispersion of Dye 4) The absorption envelopes 
obtained 'or these dispersions are illustrated -n Figure 4. Those aisporsions have dramatical y different light absorption 
envelopes and dramatcally diferent light absorption efficiencies at wavelengths greater than 550 nm. These differ- 

+0 ences are most noticeable at the peak wavelength of 580 nm for the dispersions of this example 

Covering Power (CP), defined as in Example 1 . for the coated dispersion of the invent on is 0 01 6 at the wavelength 
maximum (580 nm); the comparison dispersion has a CP of 0.011 at the absorption maximum of approximately 547 
nm The dispersion of the invention provides an absorption envelope which is sharper cutting on the leng wavelength 
side The disoers on of the invention yields an absorption envelope wmch is considorably narrower witn a full width at 

J* half maximum (FWHM' of 73 nm compared to a FWHM of 1 29 nm for the comparison examp e 

Example 5 

Comparison of Wash -Out Rates 

50 

By way of illustration coahogs o' \1ic r oprec:p fated Dispersions of Dye 2 and 'he Comparison Dispersion of Ex- 
ample 2 were prepared as cesenbec ir E -amnio 2 a^d examined for wash-cut rate as a 'uncton of p^ J 

C:-cu!ai punches c f * l ~e coatings woie mounted in an opt.cal 'low ce = l mse'ted fto a recotcjmg spoctr j photometer 
"otass'um pncsc^.i'o Cuffers we-e cfcuiatoo: pas' the '■'■^ punches a r ^d abscrcance mcn,torod as '.no dyes ■■/.asbo:; 
— cut cf the Mm c jricn I no time 'or ;ne peak z\ o ^rsoci'oe to decease \c 50% z\ :r e s*.a r ' n :i v -i 1 e ! 5 '"e \ z- ha '- 
■ 'o H : -,!f- i'o \r~. ,es '^o as.: roc: r :r o ■: ->:' oc; ^ Z'zzi sees z-' z' L > c 2 a'oo * h o ::n>:' sen :,so:'s .<■. ' o s r z 
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Table 11 



10 



Dispersion 


oH 


t- (seconds! 


log f !• . s i 


t\/icroD r ecipr.ated 




4 6 


4192 45 


3 62 




5 13 


652 50 


2 53 




5 42 


1 20 36 


2 05 




5 74 


15 51 


1 22 




6 01 


9 31 


0 97 


Comparison 




5 00 


73505 7 


4 37 




5 52 


16633 7 


4 22 




6 00 


3652.6 


3 57 



Examples 6-1 2 

These examples N ustrate how the covering power of coatings o1 the microdispersions of the invention can vary 
with composition using coatings of microprecipitated dispersions of Dye 1. 



Preparation of Dye 1 Stock Solution 

A stock solution of Dye 1 was prepared by making an aqueous slurry of about 29 7 g of fully protonated Dye 1 
prepared as described in Example 1 in about 235 mi of distilled water and adding 4 N aqueous NaOH to dissolve the 
dye The initial slurry pH was 6 5 The dissolution and aqueous NaOH addition were earned out at pH 9 under pH-stat 
conditions using a Radiometer Copenhagen TTT30 Titrator RECB0 Servog-aph. ABU60 Autoburette. and PHM63 
Digital pH Meter. The proportional band control was set to 0.2 and the autoburette delivery speed was set at 2 ml/min. 
The dissolution process was allowed to proceed for about 70 minutes The resulting solution was then evaluated for 
dye concentration by examining dilutions of aliqucts by visible spectrophotomet^ le = 1 1 6.500 at 61 5 nm) The con- 
centration of this stock solution was 3.CS8 M 



Preparation of Gelati ^Surfactant Stock Solution 

Gelatin/surfactant stock solutions we r e prepared as stabilizer solutions for the dispersions of these examples. 
Solutions were prepared at about 60°C and comprised about 64 5 g of 12.5° 5 aqueous gelatin, about 3 5 q of 10% 
dispersing aid DA-8 and about 252 g water. 



Preparation of Dispersions 

The dispersions were prepared n an 50 rrv jacketed reactcr thermostated at 60°C with a circulatng water bath 
Stirring was done using a shrouded turbine approximately 2.54 cm 1 nchi in diamete r (four canted tunbine blades 
surrounding a 6 35 mm \ 0 25" ) diameter shaft and surrounded by a tubular ring about 6 35 mm n height) a: about 1 500 
r pm 

The aisoerstons were formulated by adding about 50 ml of tne gelatin surfactant stock scluton tc the reactor 
v ol lowed by about 1 0 ml of the dye stock solution Using the equipment described above, the dispersion was precipitated 
by adding 0 2 N sulfuric acid while stirring at a rate of about 1 2 ml 'mm until the oH ard amount of acicification indicated 
m Table I I were reached 

Some of the acid added was consumed cy the gelatin stabi izer presen' m tne dispersion the rest of the the acid 
was consumed by tne prervp'tated dye dspersion Tc determine the amcunt z* acid consumed by the gelatin the 
ammr! of acid solution mqu'mo \r lower the p 1 - of 50 ml o' the gelatin surfactant stor.K solunor to desired pH was 
urst determined T he f^a 1 c*-' amounts of and a deed amounts of acid consumed try t^c gelat n and amounts c* acid 
cm s jmcd dy tne dyo for E«:amc'es c "2 arc sr. own n Tabic : I ■ Aftc a qivc^ amc^t of ac a v. as added tc a came uiar 
d spcsion the o^ec p tated o sze'SK" was n'-o .vcd to ooj iterate ; or ^z : ■ 1 ■" r> * r utes \'r st r - -~ a and the or a 1 pM 

'O. o;io: sce'Si _-r- ,\ee b^r , -led 'l.' ilo_uI 2 m -'ute- n' b-. :: - o -* 7* a ri He^O o- ', s ' c ' * '■ s ■ L ! 'nsoios 

' r o l .V-3r5 "ascr c ^ntccs^c a z\ a * 27 c r> * 1 2' roam^ror u:t r v:rm-~ r. r 'i-~ Tk ~c d src- r ? r^s \\e r o ■ sot 
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Coating and Evaluation o f Dispersions 

Smgie layer codings or film support were prepared for testing Coating me'ts were formulated by mixing about 
3 2 9 cf cispersion. about 3 42 g of H 2 5°c aqueous gelatin, about 0 3 u of 1C°c dispersing aid DA-5. ana aoout 13 g 
5 water The pH was then adjusted to tne final p h Hstec in Table tit The resulting melt? were coated a: about tQ°G, chill 
set and air dried 1 re film support was a 7 mil (0,16 mm) thick polyethylene terephtnalate film The me its were coated 
as is after being sonicated ; cr 15 seconds at setting m ustrg the apparatus described above, using a 0.C04" (0.10 
mm) coating knife as known in the art 

The result ng coatings were then evaluated for covering power iCP- as defined in Example 1 The wavelength 
10 usedfor CP evaluation ;s the wave ength of maximum abscrbance whicn was greaterthan 590 nm in all cases Jlustrated 
in Table 111 CP data n column 6 were obtained for coatings of melts that were no: sonicated (CP1 ) CP data m column 
7 were obtained for coatings of melts that were sonicated ;CP2) 

The data listed in column 5 of Table III illustrate the equivalents of protons consumed by the dye in the dispersion 
divided by the corresponding number cf lonizable acid sites available from- the dye in the dispersion. The data snow 
is that for the composition range illustrated for microprecipitated dye disperstors of the invention, relatively high CP values 
are ob:ained at wavelengths greater than 560 nm 

Atsorption spectra for coatings of the sonicated melts of these examples are shown in Figure 5 The various curves 
are identified by the.r Table II examote numoer The spectra show that all of the compositions of tne invention yield 
the sharp long wavelength absorption peak, above 660 nm, characteristic of Dye 1 dispersions of the invention. The 
20 soectra il'ustrate how the relative absorbance in the 400 to 650 nm region grows as the ratio cf protons consumed by 
the dye and the equ valerts of onizable acid salts from the incorporated dye apprcacnes unity 



Table III 
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1 


2 


3 


4 


5 


6 


7 


Example No 




mnol H + Added 


mmo 1 H + 


Timol H* 


eq H* eq. Dye 


CP1 


CF2 








Consumec by 


Consumed by 














Gelatin 


Dye 








6 


5 97 


0.80 


0 


0.80 


0 33 


0.016 


0.017 


7 


5 91 


1 40 


0 


T40 


0 57 


0.019 


0.020 


6 


5.74 


1 50 


0.007 


' 7° 


0 72 


0.019 


0 020 


c 


5 22 


2 20 


0 11 


2 0 G 


0 85 


0 014 


0.013 


1C 


4 69 


2 40 


0 26 


2 14 


0.87 


0.007 


0 013 


1 1 


4 51 


2 60 


0 26 


2 32 


0 56 


0.006 


0.009 


12 


3 99 


3.06 


0 55 


2.51 


0 95 


0 005 


0 007 



Claims 

1. A microorecipitated dispersion corrpnsirg a methine oxonol filter dye having the formula 




where in n is 0 1 or 2 R, FU. ard R 4 a r e the same cr different substitute or ur substituted alky! or a^y! groups 
one o r mce o f R, R- P- and R 4 contains carboy sucstruent -COvZ* Z* <s a statishca: mixture ot hydrogen 
iH*; and alka'i c r tevaa ky amm.or u^ cafc^s Mv such that Z* - '■H* - . 1 -x M* wnere x 3 a decima- ranging 
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3. The dispersion of claim 1 wherein fit least one R is a p-carboxypheny I group 

4. The dispersion of claim 1 wherem the a kati cations are lithium, sodum. potassium cesi jrr rubidium, or a mixture 
thereof 

5. ! he dispersion of cla<m 1 wherein the tetraalky lamnonium cation is tetramethy lammcnium 

6. The dispersion of claim 1 wherein x ranges from about 0 55 to about 0 85 

10 7. The dispersion of c laim 1 wherein the Mter dye has a solubility in wate r that exceeds about 0 1 °o at a pH of 10 
8. The dispersion of claim 1 wherein the methine oxonol filter dye has the fully protcnated formula 



25 



HO-C- 



\=7 



=::H— iCK=CHJ- 



X 



„L' -H 



9. The dispersion of claim 1 wherein the methine oxonol filter dye has the fully protonated formula : 



O 



OH 



HO.C 



V. . 



/ T 



9 \ 



CO-I- 



10. The dispersion of claim 1 wherein the methine oxonol filter dye has The fully protcnated formula : 




N <f \ CO,h 




11. The dispersion of claim 1 wherein the methine oxonol filter dye has the fully protcnated formula 



OH 



HOX- 



— on— <:h ■ — o 




r-j- 
I 



■_.H-, CH,0h' 



12. T-o disue's-c- J am. 1 w^'c- :><v d 
"COO r m 



13. d sees 



1 



15 
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14. A photograpric element comprising a support having disposed thereon a radiation sensitive emulsion laye' and a 
layer wmch 13 the same or different from the r aciat:or sensitive layer, comprising an amount effective as a pho- 
tograph c filter dye of a micreprecipitated methire oxend filter dye dispersion compnsmc a filter dye hav ng the 
formula 



10 




wherein n is C : 1 . or 2: R, . R 2 . R 5 and R 4 are the same or different suostitutcd or unsubsututcd alkyl or aryl groups, 
"5 one or mo r e of R 1 , R 0 B 3 . and R 4 contains carboxy substituent -CC 2 Z. wherein Z* is a statistical mixture of hy- 

drogen (HM and alkali or tetraalkylammomum cations (M')such that Z' = xH* t (1-x!.M' where x s a dec mal 
ranging from 0 33 to 0 95 

15. The element of claim 14 wherein R, R 2: R 3 , and R 4 are the same or different lower alkyl groups having from 1 to 
20 s carbon atoms. 

16. The element of claim 14 wherein at least one R is a p-ca^boxyDhenyl group. 

17. The element of cla'im 14 wherein the alkali catons are hthium. sodium, potassium cesium, rubidium, or a mixture 
25 thereof. 

18. The element of claim 14 wherein the tetraa.kylammonum cation is tetramethylammomum 

19. The element of claim 14 wherein x ranges from about 0 55 to about 0 65 

30 

20. The element of claim 14 wherein the dye has a solubility in water that exceeds about 0.1 n o at a pH of 10 

21. The element of claim 14 wherein the methine cxonol dye has the fu'ly orotonated formula 




22. The element of claim 14 wherein the methine cxcnol dye has the fu ly orotonated fo r mula 




23. The e'O'^ont c* J ! a:m 14 w • • e • o n ':■ e mot* wo oxow • n\ o !">;.- 'no 4 \ :: r c\ or -.a ted •o-niL'ri 
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O OH 




24. The element of claim 14 wherein the methme oxonol dye has the fu ly srotcnated formula 

10 



O OH 



15 




25. The element of claim 14 wherein tne dispersed particles have a mean diameter ranging from about 3 to about 
20 1000 nm 

26. The element of claim 14 wherein ard R 2 are each independently methyl or etnyl and R 3 and R 4 are both 
4-carboxyphenyl. 

25 27. The element of cla.m 14 wherein the layer containing the methme oxonol filter dye dispersion contains from about 
0 01 to about 10 7 g/m 2 of the microprecipitated filter dye 

28. The element of claim 14 wherein the layer containing the methme oxonol filter dye dispersion contains from about 
20 to about 1000 mg/m 2 of the mic r oprecip tated filter dye 

30 

Patentanspruche 

1. Disperson von einem> mikroausgefailten Methinoxonolilterfarbstoff mit der Form el: 

35 
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worm n steht fir 0 1 ocer 2. R v Fv R-< unci R 4 stehen ; ur die gleichen oder verschiedenen substituierten oder 
unsuostitu erten A ky - oder Ary.gruppen. wobei eme oder mehrere der Grjppen von R r R 2 . R-. und R 4 einen 
Carboxysubstituenten-CCV Z* entnalten wortn Z* erne statistische MischLng von Wasserstc'f (Hn und Akah- 
oder Tetraalkviammoniumkationen (MM st derart daO Z* xH* +- ( 1 -xW * worm x em Dezimalwert von 0 33 bis 
0 95 ist ist 

2. Dispcrs on nach Anspnjch 1 in der P. P. , P , und a 4 ' it r die eon c odc r unite 'schfcdlich c ku r/kc:t igc A I ky g rue con 
mtt 1 bis 5 Kchlenstcffatomer stehen 



3. Lasers cn nac~ Arspruch i m -je r '"m::o-r-:°s erne- :ie r ^*:s'e ~ e^c ;>Crrn:xvpho r vT! r JDce -st 
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5. Dispers on nach Anspruch 1 in der das Tetraaikylammcniumkation Tetramethylammonium ist 

6. Dispers on nach Anspruch 1 m der x emen Wert vcn etwa 0.55 tis etwa 3 55 hat 

7. Dispers on nach Anspru:h 1 m cer do - Filterfa'bstcff eine Lcslichkeit in Wasser hat. die uber etwa C 1 °obeiemem 
pH-Wert von 1 0 hegt 

8. Dispersion nach Anspruch 1 . in der der Me:hincxorolfilterfarbstotf die voilstandig protonisierte z ormel hat 



HO.C- 



H-CT 



9. Dispers on nach Anspruch 1 , in der der Methinoxcrolfilterfarbstcff die voilstandig protonisierte Formel hat 



O 



OH 



HOX ('' 



J. \_/ 



10. Dispers'on nach Anspruch 1 . m der der Me'hinoxonolMterfarbstotf die voilstandig protonisierte Formel hat 



30 



ho.: 



tH 3 HjCT 

11 . Dispersion nach Anspru:h 1 , n der der Me:hino>:orolfilterfarbstoff die voilstandig protonisierte -ormel hat 



> . C H 



■^h ? oH, Lri-, 



12. Dispers cn nach Anspruch 1 -n de r die disperqierten Teichen einer rritt'eren Du r crmesser von etwa 3 bis etvva 
*• 000 nn haben 

13. Discerscn nach Anspruch 1 m de r P 1 u-^cJ n : jo-.vc-i s unri:: H .anaig ;: ,, e rande r si'^on *w Vet^yl cder Ethyl una 
P . und P 4 oeide fur 4-C r L oxypneny' ste> t-r 1 . 



14. M-:*:-^'" 



OS b O'^on/ rr ! c n e r ^ 
i c r, t die c c C-^c^o 'S* 



^t anacccir^c: 
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±0 




wonr n steht fir 0 1 ocer 2: R v F 2 . R3 und R 4 stehen *iir die gieichen oder verschiedenen substituierten oder 
unsuostituierlen A ky- cder Ary'gruppen, wobei eme oder mehrore der Grjppen von R v R 2 . R 3 und R 4 einen 
Carboxysubstituenten-C0 2 "Z + enthalten, wonr Z* eme statistische Mischung von Wasserstoff (H*) und A:kali- oder 
Tetraalkylammoniumkationen (iV + ) ist derart. da 3 Z r - xH* +■ (l-x)Mv worm x em Dezimalwert von 0.33 bis 0,95 
1st ist 

15. Element nach Anspruch 1 4. in dem R 1 R 2 F 5 und R^ fur die oleiche oder untcrsch iedhche kurzkettige Alkylgruppen 
mit 1 bis 6 Konienstoffatomen stehen. 

16. Elemen: nach Anspruch 14 ; in denn mindestens em Rest R eme p-Carboxyphenytgruppe ist. 

17. Element nach Anspruch 14. in derm die Alkalikationen aus Lithium. Natnurr Kalium Casium, Rubidium oder einer 
Mischung niervon bestehen. 

18. Element nach Anspruch 14, ir dem das Tetraalkylammontumkaticn Tetramethytammonium ist 

19. Element nach Anspruch 14. in dem x einen Wert vcn etwa 0 55 bis otwa 0,85 hat 

20. Element nach Anspruch 14 : in dem der c arbstoff e ne Loslich^eit ir. Wasser hat. die uber etwa 0.1 % bei emem 
pH-Wert von 10 liegt 

21. Element nach Anspruch 14, in dem der Methmoxonolfarbstoff die vcllstandig protcnisierte Formei hat: 



hC- 2 C ) N " ' N * ' 



22. Elemen: nach Anspruch 14. ir dem der Me'.hinoxonolfarbstoff die vcllstardig protc-msiert'i Formei hat 



I 



/ i ! I I \ 



23. Eiemcn: nach Ansp r uch ""4 71 dorr dc r Mc:hinoxonolf- irbstc zi>c vo!is!a r d.p p r o! cn isicrtc ^ormol hat 
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24. Elemen: nach Anspruch 14 in dem der Methinoxonolfarbstoff die vollstardig protonisierte Formel hat 




25. Element nach Anspruch 1*1, in denn die dispergierten Tei chen einen rrittleren Durchmesser von etwa 3 bis etwa 
20 lOOOnmhaben 

26. Elemen: nach Anspruch 14 in derr. R, und R 2 jeweils unabhangig voneinande^ fur Methyl Oder Ethy> stehen und 
R 3 und R 4 beide fur 4-Carboxypnenyl 

25 27. Element nach Anspruch 14. in dem die Schicht. dte die Methinoxoncfilterfarbstcffdispersion enthalt. etwa 0,01 bis 
etwa 10,7 g/m 2 des mikroausgofall'en Filter'arbstof es enthalt 

28. Element nach Anspruch 1-, in dem die Schicht. die die Methionxcnolfilte^farbstoffdispersion erthatt. etwa 20 bis 
etwa 1000 mg/m 2 des mikroausgefailten Fiterfarbstoffes enthalt 

30 

Revendications 

1. Dispersion microprecipitee ccmprenant un colorant-filtro de type o<onol methiniquo repondant a la formule 

35 
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ou n est egal a 0. 1 ou 2 : R~. R 2 . R 3 Gt R 4 scn: des 9 rou P es alkvie ou aryle. substitues ou non tcentiques ou 
•is differents. un ou plusieirs des groupes R v R 2 . R 3 et R 4 contiennent un substituant carboxy -CC 2 'Z* . ou 7r est un 

melange stat stique d'hydrogene (H*) et de cations de metaux alcahns ou tetraalkylammcnium (M*) tel que Z* - 
xH* *(*:-xiM f cu x est un nomtre decimal allant de 0 33 a 0 95 

2. Dispers cn selon la revindication 1 dans laquelfe les grojpes = i 1 P 2 R 3 et R 4 sent des groupes a ky e infeneurs 
50 ident ques ou differents ayant 1 a B atomes de carbone 

3. Csspcs cn sole" la revere cation 1 :Jars = (-.quelle au mo ns <'un des :;-':^:os r - est un croupe p -ca r bcxyphery \c 

4. C spO'S cn so on a r ovo^c:'Crf- rr * dnr.s aauo-ie les cnt ens de metaux a : ca -rs sen; oes eat' or s 1 tm-vr soa ..m 
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6. D : sperson se'cn la revend cation 1 dans ! aquelle x est compns entre 3 55 et 0 85 environ 

7. Dispers on selon la revend cation 1 dans laquelle le colcrant-filtra a une 5Ciub lite dans I'eau supeneure a 0 1 c: o 
environ, a un pH dB 10 

8. Disperson seton la revendication 1 dans laquelle le colorant-filtre de tvpe oxcnc! rrethiaque a la formuie entie- 
rement protonee 



O 




:h— cck=x:h) : 



■CO,H 



9. Disperson selon la revendication 1. dans laquelle le colorant-filtre do :ype oxcnol rrethimque a la formuie entie- 
rement orotonee : 



I 



25 



:k—-c terpen— 



oh 



I 



"CM, 



H-C 



10. Dispersion selon ta revendication 1. dans laquelle le colorant-filtre do type oxcnol rrethin que a ia formuie entie- 
30 rement protonee : 



OH 



\.H, 



■to 11. Dispersion selon la revendication 1. dans laquelle le colorant-filtre de type oxonol rreth n que a la formuie entie- 
rement orotonee 



O 



7 ^ 



OH 



re: 



t-_j 



^N- ^ ^) COJH 



12. Disperson oelo^ la revendication " cans iaqucl e lo diamctrc mo/cn des oart'CiJcG disooroccs est ae 3 a 1000 
rim environ 



13. C scc-rs cr.se- ■: n a r c-', en : 



. j e i ■ e 



,ccs p, e: 



14. r 
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comme cc''O r an!-Mtre ph otograpmcu e d'une dispersion micrcprgcip tee d'un co!crant-fi t re de type oxonol me!hi- 
mque comprenant un colcant-f 'it rc a/ant la fDrmulo 



TO 




oil n est egal a 0 1 ou 2 R?. R 5 et R 4 sont des groupes alkyle ou aryle suhstitues ou non tcentiqjes ou 

differents un ol plusieurs des groupes R r R 2 R 3 et R 4 contiennent un substituant carboxy -C0 2 Z ou Z + est un 
melange statistiquo d'hydrogene (H*) et do cations de metaux alcafms ou tetraalkylammonium (M + ) tel que Z + = 
xb^ + r-x)M + .oux est jn nombre decimal allant de 0.33 a 0 95 

15. Element seion la revenaicaticn 14 dans lequel les groupes R 1 . R 2 . R 3 et R 4 sont des groupes alkyle infeneurs, 
ident ques ou differents. ayant 1 a 6 atomes ae carbone 

20 16. Element selon la revena cation 14. dans lequel su mo ns Tun des groupes R est un groupe p-carboxyphenyle. 

17. Element selon la revenaicaticn 14. dans lequel les cations de metaux atcalms sont des cations lithium, sod:um, 
potassium cesium rubiaium zu un melange de ceux-ci. 

25 18. Element selon la revenc-cation 14. dans leque' le cation tetraalkylammonium est un tetramethy lammncnium 

19. Element selon la revencncation 14, dans lequel x est compns ent r e 0,55 et 0.S5 environ. 

20. Element selon la revendication 14. dans lequel le colorart a une solubilite dans I'eau supeneure a 0. 1 "a environ, 
30 a un pH de 10 

21. Element selon la revendication 14, dans lequel le colorant de type oxonol methinique a ia formule entierement 
protonee : 



40 




22. Element selon la revendication 14 dans lequel le colorant de type oxonol methmicue a la formule entierement 
protonee 




P r o*,cn ee 
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\ / 



o 



Z 7- \ 

\ \ / 



CH, HX 



24. Elemen: selon la revendication 14 dans lequel le colorant de type oxonol Tiethinicue a la formula entie r ement 
'0 protones 



HO,C- 




O 



OH 



N= 




CO ? H 



H 2 CH 3 CH 3 CH/ 



20 25. Element selon la revenaication 14. dans lequel te d^ametre nnoyen des particules dispersees est de 3 a 1000 nm 
environ. 

26. Element selon la revendication 14. dans lequel les groupes et R 2 sont chacun separemert un grojpe metnyle 
ou ethyle, et ! es groupes R 5 et R 4 sent tous deux un groupe 4-carboxyphenyle 

25 

27. Element selon la revendication 14, dans leouel la couche contenant la dispersion de co orant-filtre de type oxonol 
methinique contiert 0.0" a 10.7 g/rn 2 environ du colorant-filtre microprecipite 



28. Element selon la revendication 14 dans lequel la couche contenant la dispersion de colorant-filtre de type oxonol 
methinique contiert 20 a 1000 mg/m 2 erviron du colorant-filtre microprecipite 
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Wavelength <nm) 
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350 450 550 650 750 



Wavelength (nm) 



